been directed toward the development of rapid methods for the identification of air-borne microorganisms. The application of the fluorescent antibody technique (FAT) coupled with the impaction of contaminated air onto glass slides affords a rapid and specific method for the identification of air-borne Pasteurella tularensis. Early experiments presented problems of cross-reaction with organisms other than P. tularensis. These cross-reactions are eliminated by specific adsorption and proper dilution of the conjugate. A series of experiments conducted under rigidly controlled laboratory conditions indicates that fewer than ten viable P. tularensis per slide can be detected by this method. Time of impaction as well as the presence of large concentrations of other microorganisms did not alter this number. Calculations indicate that a concentration as low as one viable organism per 5 liters of air can be detected.
Detection and identification of air-borne pathogens has long been the subject of intensive study. A wide variety of air samplers have been developed for the collection of air-borne particulates (Wolf et al., 1959 tularensis. In this experiment the presence of a high ratio of "contaminants" on the slides presented no problem in the identification of P. tularensis. Four slides of each cloud were stained immediately and eight were stored at -20 C. All slides of the clouds containing P. tularensis and P. tularensis plus mixture were FAT positive, whereas slides from the mixtureonly cloud were negative; however, the Streptococcus included in the mixture did give a moderate amount of fluorescence and would, under field conditions, be confusing. Following adsorption of the serum with live Streptococcus organisms (groups A and C) the stored slides were stained with unadsorbed and adsorbed sera. All slides were read correctly without difficulty. The unadsorbed globulin still stained Streptococcus but the adsorbed globulin did not.
DISCUSSION
The application of FAT and impactors for the detection of small numbers of air-borne bacteria presents a new and broader area of investigation of air-borne disease. The technique is more rapid and offers fewer problems resulting from the overabundance of normal air flora than the methods involving cultural techniques. One must be cognizant of the possibility of cross-staining of natural flora due in part to the possession of a common antigen with the specific pathogen being studied. However, in the study reported here, these cross-staining reactions have been eliminated by adsorption with living organisms. Because of the specificity and capability to stain nonviable organisms, the FAT can be used to detect fewer numbers of organisms, in a much shorter time, than cultural techniques. The indications are that fewer than 10 organisms per slide can be detected by this technique. Whether this number is attained in 30 sec or 30 min appears to make no difference. In these experiments as few as 1 PTS4 per 5 liters of air was detected readily using a 2-min impaction time. The presence of great numbers of nonspecific organisms did not increase the number of PTS4 required for detection.
No attempt was made to determine the ratio of viable to nonviable organisms; however, by using an 18-hr culture for the fill and aerosolizing these organisms within a few minutes after harvesting it is believed that most, if not all, of the aerosolized organisms are viable. Furthermore the ratio of viable organisms recovered as compared to fill concentrations is the same as when heat-shocked bacterial spores are generated in this apparatus, suggesting a very low biological decay.
Subsequent to these reported experiments outside air was similarly impacted on slides for periods of 1 min to 1 hr. These slides were stained with the same conjugated avian-anti-P. tularensis globulin. 
